Abstract
Background -Prolongation of the QTc interval has been associated with cardiac dysrhythmias and sudden death. QTc dispersion (interlead variability in QTc interval) has recently been proposed as being a more sensitive marker of repolarisation abnormalities and shown to be a more specific index of arrhythmia risk. Although hypoxaemia and fenoterol have previously been shown to prolong the QTc interval, this does not reflect regional myocardial repolarisation abnormalities. Methods -Electrophysiological effects were measured at baseline and after 30 minutes steady state hypoxaemia at an arterial oxygen saturation (Sao2) of 75-80% (study 1) and at baseline then 30 minutes after inhaled fenoterol 2 4 mg (study 2). From the ECG, lead II corrected QT interval (QTc) and overall corrected QT dispersion were measured using a computer linked digitising tablet according to standard criteria.
Results -QTc dispersion was increased during hypoxia compared with baseline values (mean (SE) 69 (6) ms v 50 (5) ms) and after fenoterol compared with baseline (79 (13) v 46 (4) ms), respectively. There was also an increase in QTc interval and heart rate after fenoterol (493 (23) v 420 (6) ms and 98 (3) v 71 (6) bpm, respectively). The heart rate was increased during hypoxaemia compared with baseline (78 (3) v 64 (2) bpm), but no Prolongation of the QT interval has been shown to be a predictor of sudden death in alcoholic cirrhosis,' sudden cardiovascular mortality in apparently healthy individuals,2 as well as sudden death in patients with ischaemic heart disease.3 Recently, however, QTc dispersion (interlead variability in QTc interval) has been suggested as a more sensitive and specific marker as it measures differences in regional repolarisation and has been shown to be increased in patients with hypertrophic obstructive cardiomyography (HOCM) at risk from ventricular arrhythmias,4 and in patients with long QT intervals it distinguished between those with ventricular arrhythmias and those without.' It has also been found to be a more sensitive and specific marker of sudden death in heart failure than QTc interval alone.6
Cardiac arrhythmias are a very common finding in patients with respiratory failure and chronic obstructive pulmonary disease (COPD).7-9 It has been shown that depressed left ventricular diastolic performance is a predictive factor for ventricular arrhythmias during respiratory failure from COPD, although the poor definition of the statistical model suggests that other factors contribute to the genesis of these arrhythmias. " 
the T/P baseline. In the presence of U waves the QT interval was measured to the nadir of the curve between the T and the U waves. QT intervals were then corrected for rate using Bazett's formula (QTc=QT//RR).17
QTc dispersion was defined as the difference between the maximum and minimum QTc interval measured during analysis of all leads of the surface ECG. 6 The measurements were made using a computer linked digitising tablet."8 To compare the standard measure of QTc interval with QTc dispersion we calculated the average of three QT intervals in lead II and corrected for heart rate using Bazett's formula (QTc =QT//RR).
Heart rate This was calculated from five consecutive R to R intervals in lead II. fig 1A) . Hypoxaemia, however, had no significant effect (fig. 1B) . Right: absolute heart rate measured at baseline (L) and after fenoterol (U It is thought that QTc dispersion reflects regional variation in ventricular repolarisation and existing evidence suggests that it is a powerful index of the propensity for developing life threatening arrhythmias."6 The underlying mechanism responsible for an increase in QTc dispersion is not known, although it has been suggested that fibrosis may be important.6 However, as our results suggest, dynamic physiological abnormalities must play a part as both stimuli are acute and self limiting in nature. Indeed, our results are not the first to implicate dynamic variables as having an important role in altering QTc dispersion; Moreno et al23 have shown that QTc dispersion is decreased following successful thrombolysis after myocardial infarction, demonstrating that localised ischaemia affects regional repolarisation. In the context of congestive cardiac failure no correlation was noted between increased QTc dispersion and catecholamine levels.6 We were unable to show any increase in circulating catecholamines during acute hypoxia, although this was a small study and as such has an inherently large type 2 error. It is known that large oral doses of P agonists do not affect catecholamine levels;24 they were not measured in this study although Scheinin et QT dispersion and sudden unexpected death in chronic heart failure. Lancet 1994;343:327-9.
